Seroprevalence of leptospirosis was investigated in animals using sera collected from six districts of Uttar Pradesh, India during a period of [2008][2009][2010]. Most of these animals were reported to have suffered with fever, jaundice, abortions, repeat breeding etc. A total of 500 sera collected from cattle (250), buffalo (100) and dogs (150) were subjected to microscopic agglutination test, using two leptospiralserovars Viz.L.icterohaemorrhagiae and L. grippotyphosa. More number of samples tested positive forL.icterohaemorrhagiaethan forL. grippotyphosa. Seroprevalence was highest in dogs (9.3%) followed by cattle (8.4%) and buffaloes (6.0%). Animals of Badaun district showed highest seroprevalence for leptospirosis (10.9%). In all the animals seroprevalence was higher during rainy and autumn season in comparison to other seasons. The study indicated a high level of the prevalence of leptospirosis in animals of Rohilkhand region warranting continuous investigations in order to suggest control strategies in the future.
Introduction
Leptospirosis has now been identified as one of the emerging infectious diseases due to the occurrence of large number of outbreaks. This disease is affecting wild, domestic animals as well as humans. The disease has its significance in countries like India, because of large livestock, rodent and wildlife population, poor sanitary conditions and managemental practices, hot and humid climate and close association between man and animals, providing a congenial environment for the spread of the disease.Leptospirosis is a complex disease caused by any of more than 220 known serovars, each of which can independently infect any possible host species. These pathogenic leptospires can colonize the kidneys and are shed in the urine for prolonged periods.Asymptomatic animals are the frequent source of infection to other animals and humans and are often difficult to identify 15 .
The clinical manifestations of Leptospirosis often range from mild illness to severe life threatening diseases with jaundice, renal failure or abortions during pregnancy. In domestic animals leptospirosis is an important cause of abortion, still birth, infertility, decreased milk production and death 5 The plates were examined by dark field microscopy after 3-4 hours of incubation at 37 0 C for agglutination of Leptospira cells. The antibody titre was the highest dilution of serum showing agglutination of 50% or more of Leptospira cells.
Results and discussion
The present study was conducted with a view to assess the seroprevalence of leptospira antibodies in the animals of Rohilkhand region. For this purpose MAT was applied as a screening test which is standard reference test for the detection of leptospiral-specific antibodies with high sensitivity.Out of total 500 samples tested for leptospira antibodies, 35 serum samples were positive for L. icterohaemorrhagiae and 6 samples were positive for both L. icterohaemorrhagiae and L. grippotyphosa. Thus the overall seroprevalence of leptospirosis in the animals of Rohilkhand region was found to be 8.2% (table 1) . Among the animals, the highest seroprevalence was found in dogs (9.3%) followed by cattle (8.4%) and buffaloes (6.0%).The prevalence of infection varies from place to place and time to time. The disease is endemic in southern states of India and a prevalence rate of as high as 88.8 % has been reported from these parts 9 . Among the 3 kinds of animal species tested, seroprevalence was found highest in dogs (9.4%). Similarly highest isolation of leptospires in dogs has also been reported by other workers 4. However, in endemic areas, seroprevalence of 89.1% has been reported in dogs 7 . In cattle, the seroprevalence was 8.4% and in buffaloes, it was 6.0%. 10 . The reported prevalence of infection among the various animal species across the world are between 2 and 46%, the variation depending not only on the animal species, but also the method of testing, the geographic area and time of the year testing 1 .
Table1. Seroprevalence of Leptospirosis in different animal species by MAT
On comparing the area wise distribution of seroprevalence, it was found that animals of Badaun district had highest seroprevalence (10.9%) in comparison to other districts of Rohilkhand region. Though the association between area and seroprevalence of diseases was found non-significant (P<0.05). When seroprevalence of leptospirosis was analysed for seasonal distribution, it was found that in cattle and dogs, seroprevalence was highest during rainy season(12.8% &13.3%, respectively) whilst in buffaloes it was highest during autumn season (10%) as shown in the table 3. The high seroprevalence rates during rainy season are quite obvious since this is the most favourable season for spread of this water borne infection. Survival of leptospires is favoured by moisture and warm temperatures and under these conditions the organism may persist for days to weeks outside of the animal 2 . These findings are also in accordance with the findings of other workers 12,14,15. When sex wise distribution of leptospirosis in different animal species was compared, it was found that females of cattle and buffaloes had slightly higher seroprevalence than males. The reason for high prevalence in females could be due to more number of samples. But in dogs, rate was higher in males (12.6%) in comparison to females (5.6%) as shown in table 4. When the data were analysed by chi square test and Paired sample T-Test, the association between sex and seroprevalence of leptospirosis in all the animals was found non-significant. Similarly, Rad et al. 6 have also reported non significant difference between prevalence rates in male (87.8%) and female (71.3%) dogs. When compared agewise, seroprevalence of leptospirosis in all the three animal species tested was higher in adult animals than the young animals (table5).
Present study emphasized the seroprevalence of leptospirosis in animals of Rohilkhand region of Uttar Pradesh, India. To assess the seroprevalence in the area various epidemiological factors were considered such as area, sex, age and season. The overall high seroprevalence of leptospirosis was found in animals of this non-endemic region. Among animals highest seroprevalence was observed in dogs while lowest in buffaloes. The highest seroprevalence in dogs may pose the problems in its transmission in human beings. So to minimize the occurrence of these diseases in studied area efforts should be made to limit direct and indirect contact between healthy and carriers of leptospirosis. In addition, adequate quarantine procedures should be undertaken to prevent introduction of infection into a herd through purchase of infected animals. However, vaccination of the susceptible animals with the common serovars should also be practiced to enhance the resistance against the infection. Furthermore, this study analysed only two serovars which are most common in the region. Therefore, further studies involving larger group of serovars will definitely help in assessing the actual magnitude and thus implementing the control strategies. 
